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DEVICE FOR COOLING AN ELECTRICAL COMPONENT AND 
PRODUCTION METHOD THEREOF 

The present invention relates to a device for cooling 
an exothermic electrical component and a method for 
producing this device. 

The present invention applies more particularly to the 
cooling of electronic coraponents, for example in power 
electronic modules. 

The prior art already describes a device for cooling an 
exothermic electrical component of the type comprising 
a metal member forming a radiator thermally coupled to 
a metal mass of the component forming a mass for 
dissipating heat from the component. 

Conventionally, the radiator is thermally coupled to 
the dissipating mass by means of an intermediate mass 
of a material different to that of the dissipating mass 
and of the^ radiator. This added material is commonly 
an adhesive (polymer) or a solder. 

The added material generally undergoes retlow or 
curing . 

In fact, certain electronic components may comprise 
elements that are incompatible with solder reflow or 
adhesive curing temperatures. Furthermore, the 

intermediate mass may have poorer heat conduction 
properties than one or other of the two materials tnac 
it therm,ally connects. 

It is an object of the inx-^ention to propose a device 
for cooling an exothermic electrical component capable 
of effectively transferring the heat between the 
dissipating mass and the radiator without damaging the 
elecLrludLl component during the production of such a 
device. 



For this purpose, the invention relates to a device for 
cooling an exothermic electrical component of the 
abovementioned type characterized in that the radiator 
S is thermcilly coupled Lo Lhe dissipaLing mass by at 
least one heat sink formed by an autogenous weld 
between one face of the dissipating mass, called the 
dissipating face, and one face of the radiator, 
opposite each other. 

10 

The thermal link between the dissipating mass and the 
radiator of such a device is created by the melting of 
the two materials. In consequence, it has heat 
conduction properties close to those of these two 
15 materials. Although the autogenous welding method 
requires a melting temperature above the temperatures 
used in conventional methods, the weld is sufficiently 
localized to avoid damaging the electrical component 
during the creation of the heat sink. 

20 

A cooling device according to the invention may also 
comprise one or more of the following features: 

~ at least one element among the dissipating mass 
and the radiator is made from copper; 
2 5 - the component comprises at least one heat source 

and the heat aink is aligned with this source 
substantially parallel to a direction 
perpendicular to the dissipating face; 

- the heat source comprises a semiconductor; 

30 - the area of the dissipating face included in the 

heat sink corresponds to at least 5% of the area 
of the dissipating face; 

- the heat sink ;also forms a moans for fixing the 
component to the radiator; 

35 - the sink also forms a means of electrical 

conduction between the component and the 
radiator; 
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- the radiator has a plate shape and is provided 
vjith one large face opposite the dissipating 
mass and one large face, opposite to the 
preceding face, bearing on a support; 

5 - the support is made from a material trcin&parent 

to a wavelength of a laser welding head; 

- the radiator is provided with two small opposed 
faces connected by overmolding of material, 
preferably of plastic, to two substantially 

10 • parallel electrically conducting bars; 

- the device comprises a plurality of heat sinks. 

A further subject of the invention is a method for 
producing the abovementioned device, characterized in 
15 that a set of heat sinks is formed by autogenous 
welding in two steps during each of which one siibset of 
sinks is formed, these two steps being separated by a 
step of fixing the component to a support separate from 
the radiator. 

20 

A production method according to the invention may also 
comprise one or more of the following features: 

- the autogenous welding is carried out using a 
laser welding head; 

25 - the autogenous welding is carried out through the 

support; 

- the autogenous welding is carried out using a 
vacuum electron beam. 

30 The invention will be better understood from a reading 
of the description belov^^ provided exclusively as an 
example and with reference to the single figure, which 
shows a cross section of a light emitting diode 
provided with the cooling, device according to the 

35 invention. 

A light emitting diode 1 comprises a heat source which 
xs a semiconductor 2. The light emitting diode 1 is 
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intended to be cooled using a cooling device according 
to the invention, denoted by the letter D. 

The light emitting diode 1 is provided with conducting 
5 lugs 4 which connect it to two substantially parallel 
electrically conducting bars 3^ supplying the light 
emitting diode 1 with the electric power necessary for 
its operation. The conducting lugs 4 also enable the 
mechanical fixing of the light emitting diode 1 to the 
10 conducting bars 3, 

The semiconductor 2 is supported by a heat dissipating 
metal mass 5. The dissipating mass 5 comprises one 
face 5A through which the heat is preferably removed- 

15 

The device D comprises a metal plate forming a radiator 
7 provided with a large face "?A opposite the face 5A. 
This radiator 7 comprises two small opposed faces 
connected to the conducting bars 5 by an overmclded 
20 material 8/ preferably a plastic, for electrically 
isolating the radiator 7 from the conducting bars 3. 

The radiator 7 and the dissipating mass 5 are 
preferably made from copper or any other metal, for 
25 example a stainless steel, having appropriate heat 
conducting properties. 

The device D is provided with fixing means, not shown 
in the figure, between, on the one hand, the radiator 7 
30 and the metal bars 3 and, on the other, a support 9. 
It may be observed that a large face /B, opposite the 
face 7A, bears on the support 9. The support 9 is 
optional . 

35 The device D advantageously comprises at least one heat 

sink 10 thermally coupling the dissipating mass 5 and 
the radiator 7. This heat sink 10 is formed by an 
autogenous wela between tne dissipating mass 5 and the 
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radiator 1, more particularly between one face of the 
dissipating mass 5/ called the dissipating face 6/ and 
one face of the radiator 1, opposite each other. 

0 The large face 7A and the dissipating face 5A are 
separated by the shortest possible distance. This 
distance is preferably shorter than 50% of the 
thickness of the radiator 7 (the distance between its 
faces IK and 7B> , and preferably zero. 

10 

In the example in the figure, the heat sink 10 forms a 
mass inserted between the radiator 7 and the 
dissipating mass 5. 

15 Advantageously/ the heat sink 10 thus formed also 
serves as means for fixing the diode 1 to the radiator 
7 or for electrical conduction between the diode 1 and 
the radiator 1. 

20 Preferably, the area of the dissipating face 6 included 
in the heat sink 10 corresponds to at least 5% of the 
area of this dissipating face 6. 

The heat sink 10 is preferably placed so as to be 
25 aligned with the heat source substantially parallel to 
a direction perpendicular to the dissipating face 5A. 
In Other words, the heat sink 10 is placed opposite the 
heat source/ here the semiconductor 2. This 
arrangement favors dissipation of the heat. 

30 

In general, the thermal link between the dissipating 
mass 5 and the radiator 7 is provided by a set of 
several heat sinks 10 like the one described 
previously. 

35 

The method for producing the device D with several 
sinks 10 first consists in coiiveying the light emitting 
diode 1 toward the set of conducting oars J and tiie 
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radiator l, so that the conducting lugs touch the 
conducting bars 5 and the dissipating face 5A is 
opposite the large face 7a of the metal plate forming 
the radiator 7. 

5 

A first subset of heat sinks is then formed by 
autogenous welding of the dissipating mass 5 and the 
radiator 7, 

10 The conducting lugs 4 are then fixed to a support 
separate from the radiator 7 preferably to the 
conducting bars 3, also by autogenous welding^ This 
leaves the time for the heat sinks of the first subset 
to cool and thereby avoids damaging the light emitting 

15 diode 1. 

Finally, the remaining heat sinks are formed (second 
subset of sinks)/ also by autogenous welding. 

20 The welding is carried out by a vacuum electron beam or 
by radiation of a laser welding head, shown by the 
arrow 11. In the latter case, the autogenous welding 
can be carried out through the support 9, 
advantageously selected from a material transparent to 

25 the laser wavelength. 

The invention is not limited to the embodiment 
described. In particular, the invention may apply to 
the cooling of any exothermic electrical component, 
50 particularly electronic, other than a light emitting 
diode - 



